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D ue to the complex organic properties of asphalt materials, the heating process during asphalt pavement construction will lead to the release

of asphalt VOCs. Asphalt VOCs volatilization will cause irreversible harm to both the environment and health of construction workers. Re-
searchers in the field of road construction have carried out extensive research on various emission reduction materials and technologies based on
release mechanism of asphalt VOCs. There are no comprehensive research and intuitive comparison on emission reduction materials due to the
differences between quantitative standards for emission reduction effects. This paper summarizes the current research status of asphalt VOCs
emission reduction, including the development history of emission reduction technology and reduction mechanism of various asphalt VOCs emis-
sion reduction materials mainly based on inhibitors, warm mixing agents and flame retardants. In addition, the emission reduction effects of diffe-
rent emission reduction materials are compared and the improvement trend research direction of new and efficient asphalt VOCs reduction technol-
ogy and materials are proposed to achieve green and low-emission construction. Finally, around the environmental protection theme of VOCs e-
mission reduction, this study also put forward the prospect of full life cycle emission mechanism and feasibility of efficient composite materials de-
sign to support the urgent need for green transport.

Key words asphalt paving materials, volatile organic compounds, VOCs emission reduction, inhibitor, warm mixing agent, flame retardant
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Fig.1 Development of asphalt VOCs emission reduction technologies
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Fig.2 Classification of asphalt VOCs emission reduction materials
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Table 1 Classification of activated carbon materials and their VOCs reduction characteristics
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Table 4 Classification of nano-inhibitor materials and their VOCs reduction characteristics
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Fig. 10 VOCs emission reduction effect comparison of different nano-inhibi-
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Table 5 VOCs reduction characteristics of tourmaline
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Fig.11 VOCs emission reduction effect of tourmaline at 160 C and 10%
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Table 6 Classification of polymer materials and their VOCs reduction characteristics
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Fig.12 VOCs emission reduction effect comparison of different polymer ma-
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Table 7 Classification of chemical inhibitors and their inhibition characteristics on VOCs reduction
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Fig. 13 VOCs emission reduction effect comparison of different chemical in-
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Fig. 16 Release characteristics with temperature of asphalt VOCs
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Table 8 Composition and effect of warm mixing agent

SRR AR Z B & H R I e S K.t T
A S SR A iR a0 i A B 5
Hh, SEE—EFRE Y VOCs A
3.2 EHEFIE VOCs B HERR

MRTRFER O A T T K v Re AR T, 9 &
FHE XTI VOCs I HEZCHE R WL BE 4R 22, i3 o 1 T
VOCs i BB HIEE , 25 5 A IR B 0 BRI IS 000, T 42841k T i
PERIASWITT VOCs B UHEAIR" ) o 24 iy g b 70 2 78 % HL3i
PERCRIC AT £ 8,

NTE SIS T TR itk
1K RIS A il A FEAIG 25 °C it T IRLEE Zhang Yuan (2018)[%]
Asphamin W AP0 15 1 125 L 28 3 TS L% 18~24 °C g (2021) 7
o Aspha-Min JL R B I 570 & i 1 20%RAP B B IR E SER EE 23 °C RET(2021) mf
A 2 T WA 2 45 (2021) 172
el A R 7K A2 B A S VAR W Cao Ruijun (2019) 7
MO A YRR B KA A7 A 1 R T PR L (2020) 7
KU 106T GL-16-7 WAL WA A iR 30 C 44 (2021) )
Retherm g3t FE T 25 (2021) 7
Evotherm 4 =t 20%RAP i A% 2L 32 °C B (2021) 1Y
Evotherm WA 45 (2021) 7
Evotherm-3 WA B (2021) 77
T — R PR SLAL RV 25 7 42 HE 07 PN 9 F 22 1 Cao Ruijun (20197

syl
Evotherm #1 DAT

Evotherm DAT/ET

AL R L4

DAT FEEUR L Evotherm 47 B Ak (2020) 17
SRR 75\ SBS BCPEDE 7 IR A HS R IR EETT 43 B A 30~45 C
40~55 °C . WA ESIRHERGE 70% , et 1 72 ] v B Ak W30 (2019) 17
80%L) I
TR A Je SR E AR 240 20 °C KRR (2017) [0

Evotherm 3G

TR -2 s )

S SMA G5 IR IE A BRI L A RORISEE b2 T et
FiI% i 14.5% 15.9% 1. 7% 28. 4%

Leng Zhen (2018) (1]

2204039911



#H-$4R,2023,37(20) ;22040399 £RiE
(83 8)
ik SiilE=il LR FERICR SCHk
Sasobit 5 ATH/MH/LDHs fil EC-120 5 T ek T
0 PRMAX FO LA A A WA 48 1 PR L 2 X (2022) 1
Sasobit A MR T 20%RAP I FAK RS2 29°C B (2021) 1Y
RH Sasobit WEIR I 5 (2021) 7
Sasobit (2 E ) B (2021) 77
. A LS VR ) P 3 A ) (73]
APl i A R 1 Cao Ruijun (2019)
UM, AR IR D MR (175 CHHIE TR S0%) W95 (2021) 1
R TR PR ) SAS FRAR X7 (2021) 76
WE BRI Sasobit Fil & 1710 W AR U3 7 14 85 UL 2 2 A N 0
SH Pl R yE SH 3 Lhig (2021)
I #EF] Asphamin HE 2R (Rl 18~24 °C)
5 i 0. 1945 k1) LF-2 JRE AR RAL S 5 3%45 it Sasobit - [84)
L2 Al Sasobit SLHSRHE S FEOTIE 15 20 °C At RIRCOT)
e 1 e BN 3%F2 J% 3% FA TR 3R 58 U5 75 . (85]
F2 I F4 Bifh -S4 Sasobit Ji$E5 1 SBS U545 02 L RE AT 45 °C 1 25 °C. F 37 (2015) %
Sasobit/ # AT it AR L Leng Zhen (2018) !®!)
B Siligate WEAIGHE FIRI R SEHRLE 13 C A 14 C B J5 (2021) 1)
TR LRI RlTEa Sl W IFE G T H, S ARG i i R JEAM (2015) 1¥7)

R BRI ™ AT IR T IR A R 1T
TRFIZEARAERIXT I 7 VOCs M HEROR , #5774 4 A
R AT A i PSP HE S, AL T AT LS W
A S TR 3 A A e R S B T o I RERE . Wb
FERHE A 790 T B B 3 7 VOCs 231, {5 ply 3300 il
N ERFIR B S5 K K, R 3 T TR PR R 0 R
Zhang %5 LIS T 15 8 IR i IR U 1 4 O T
PRI AR, S B TR LA 25 °C, AR REAE A1 15
GeWnHem . TS K 15 U8 K 23 IOk il 46 o £1 RE S B 115 0
JRE WA ORI, SUREHE 17 VOCs Bk, HA TR i 3R 55T

£ HBAWIRBERIX A2 VOCs M w7

Table 9 VOCs emission reduction effect of geopolymer warming agenl”M
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Table 10 Classification of flame retardants and their VOCs reduction characteristics
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Table 11 Types of composite flame retardants and their VOCs inhibition mechanism
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